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The L-6a — the latest Hall-Scott development embodies all of t 

features of the successful A-5 and A-5a typo, and in odditiotg many t 
perfected through ten years of Airplane Engine building experience, 
litis Six Cylinder Engine has a bore of live inches and a stroke of s< 
weighs less titan 5ikt lbs. and develops in excess of 200 horse power. 
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CONTRACTORS TO 

The United States Army and Navy 
The British Admiralty 
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THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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NEW 

ENDURANCE RECORD 1 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, bV ashing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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Fires Two Plugs in Each Cylinder 
with Perfect Synchronism 

PHILBRIN 

^‘Triplex ^Double Ignition 
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We manufacture the following parts for airplanes 

All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 


THE 

DAYTON METAL PRODUCTS CO- 

DAYTON, OHIO, U. S. A. 
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Remarkable Opportunity 
In Seaplanes and 
Motors 

WE HAVE FOR SALE 


1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 

2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


The Above at Very Reasonable Prices 
Write for Particulars 


BOEING AIRPLANE COMPANY 

SEATTLE, WASHINGTON 
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Specialized 

Operations 

E VERY machine and operator in our 
machining department is a specialist. 
The operator, by long practice knows 
exactly how to get the best results from 
his machine. 

The machines, in many cases, have been 
designed and built by our own engineers 
for the particular work they are doing. 
Specialized operations enable us to make 
your valves, bolts, screws and special parts 
accurately, rapidly, and at reasonable cost. 



A DEPARTMENT 
OF YOUR PLANT 
FOR 

Valves 

Propeller Hub Bolts 
Push Rods 
Turn Buckles 



file Steel Product Cn. 

Michigan Plant Main Plant Metals Welding Plant 

Detroit, Mich. Cleveland, Ohio Cleveland, Ohio 
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CHEMICAL PRODUCTS 

for Factory and Laboratory 

Du Pont chemicals and chemical products are known Nation- 
wide for their dependability. The first essential in chemical manu- 
facture is to understand the uses to which a chemical is to be put. 
The next step is to produce the best possible chemical for the pur- 
pose. On this concrete formula rests the success of the Du Pont 
Line. 

We Aim to Serve 

our customers intelligently by thor- 
oughly understanding their needs. For 
this purpose we maintain a staff of ex- 
perts who are at the disposal of our 
trade, present or prospective, in solving 
any problems connected with the use 
of our materials. 

We Maintain Quality 

by expert supervision, complete laboratory 
control over factory operations, perfection in 
technical skill, the best in raw materials and 
ample factory facilities. 

The amalgamation of Du Pont and Har- 
rison interests enables us to assure maximum 
satisfaction, both in product and service, to 
those manufacturers and other users of chem- 
icals whose requirements are dependability, 
responsibility, and adequate supply. 

We Invite Correspondence 

from manufacturers, engineers and those re- 
quiring chemicals and mixtures for specific 
purposes. Check the coupon and i 
will be glad l 



send full information. 


Du Pont Chemical Works 

Equitable Bldg., NEW YORK 
HARRISON WORKS 

Philadelphia, Pa. 

Owned and operated by 

E. I. du Pont de Nemours & Co. 
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Possesses Excellent 
Electrical Properties 


I ' HE heat resisting properties of Bakelite, its strength, its indif- 
X ference to most chemical influences, its high dielectric strength 
make it suitable for a wide range of uses in the electrical industries. 

It has been highly recommended for the manufacture of delicate measur- 
ing instruments because of its indifference to ozone and freedom of for- 
mation of acid sulphur compounds on its surface. 

For automobile lighting and ignition systems Bakelite has demonstrated 
splendid adaptability and complete immunity to all the disturbing influences 
which prevail under the hood. 

The smooth, beautiful finish of Bakelite is lasting, as it will not bloom, 
swell or deteriorate with age and remains unaffected by water, oil or 
solvents.” 

The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes 
inquiries from manufacturers and maintains a research laboratory for the working out 
of new applications, including those pertaining to flying machines. ^oos-b 


150 


AVIATION 


September 1, 191S 


“Whenever we have had a 
bearing at some vital point 
and wanted to forget about 
the bearing once it was in- 
stalled, we have never con- 
sidered anything except 
Non-Gran.” 



American Bronze Corporation 

Berwvn Pennsylvania 
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pure RADIUM in 


is the source from which is produced its light- 
giving power, making plainly visible in the 
dark everything to which Marvelite is applied. 
Radium is the rarest as well as the most mysterious 
element in existence; it gives light without heat. 


Our own 
Radium mines 


Corner o/*- 
our Laboratory 



158 


.VIATION 


I. 1918 



trond 

Carlisle 

Hammond 


Industrial 

Furnaces- 


T HOROUGHLY practical, from standard- 
shaped tile to burner control, designed to 
combine absolute accuracy with high capacity, 
quick to heat — even in temperature — easy to 
control, operated on oil, natural gas or manu- 
factured gas, every Strong, Carlisle & Ham- 
mond furnace is not only designed for its par- 
ticular purpose, but is equipped with every im- 
provement recommended by actual working 
experience. 



No. 8 for annealing and case- 
hardening. Counter-balanced, 
chain operated door, raised side 
tile floor. 

Send for your copy of Catalog 
8-B today— its free. 

FOR FAST DELIVERY CON- 
SULT OUR FURNACE (DE- 
PARTMENT. 


THE STRONG, CARLISLE 
& HAMMOND COMPANY 
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' | 'HE essential qualities of New Departure Ball Bearings that 
make for satisfactory performance are determined at the very 
beginning of things. 


The resources of the New Departure organization combine to 
give these bearings a metallurgical structure which is of exceptional 
strength and durability. 

The special chrome alloy steels are made to our own specifications, and 
under the personal supervision of New Departure experts. Thus it is that New 
Departure steels are unexcelled in this country or in any other, for the purpose 
to which they are put. 

Bristol. Conn. - THE NEW DEPARTURE MANUFACTURING CO. - Detroit. Mich. 


New 

Ball 
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GEORGE SEWBOtD 


Aircraft Production in the United States 

Report of the Sub-Committee to the Senate Committee on Military Affairs 


After having boon engaged in another investiga- 
tion of a phase of the aircraft situation since the first 
part of June, the report of the sub-Committee on Mili- 
tary Affairs, headed b.v Senator Thomas, tvas submitted 
to the Senate on Aug. 22. Other members were Senators 
Reed (Mo.), Smith (Ga.), New (Ind.) and Freling- 
huysen ( X. .1. ). The committee has found much to con- 
demn, and some things to commend and has not hesi- 
tated at favorable or unfavorable criticism wherever it 
seemed to them to be deserved. 

On the other hand, the report discloses little which 
is really new except in some added detail. 

Its recommendation for the creation of an independent 
Air Secretary, with a seat in the Cabinet, is likely 
to arouse antagonism, but there are other recommenda- 
tions which are acknowledged valuable on their face 
and will be less disputed. 

Salient Features 

Among the salient, features and recommendations are 
the following : 

A substantial part of the $640,000,000 appropriation 
was practically wasted. 

Up to .July 1 only 67 of 601 American-made 1)11-4 ma- 
chines hail reached the battle front. 

Tests of forty DH-4's proved them structurally weak 
and defective. These are to be replaced with a I)e Hav- 
ilantl type of later design. 

Contracts were let for 8.500 RH-4's, upon which 
work was stopped until numerous defects in design anil 
workmanship could be remedied. 

Over $6,500,000 was expended on the Bristol fighter 
which was then condemned and its production iliscon- 

After more than 1.200 Standard .1 training machines 
at a total cost of $6,000,000 had been produced, they 
were condemned anil stored. 

An order for 3,000 Spad chassc was subsequently 
canceled on the ground of obsoleteness, yet afterward 
a contract was placed for 1,000 equivalents, and this 
country is now buying every French Spad it can secure. 

This contract was canceled because the Aircraft Board 
desired to equip the Spads with the Liberty-8, which 
was not practicable. At about this time the Liberty-8 
itself was discarded. 


Only SE-5‘s and Haudley-Page machines can be put 
in quantity production before 1919. 

Airplane Contracts 

A contract placed for 500 Capronis was not carried 
out, because the manufacturer could not obtain the in- 
formation. It was canceled later, and a contract for the 
Bristol fighter was substituted. 

Only one experimental Caproni bombing plane, 
equipped with Liberty engines, lias been built in this 
country, although the necessary data and facilities have 
been in hand since October. 1917. 

Plans for the Handle.v-Page bombers were ready last, 
summer, but a sample plane was not completed until a 

There is at the front not one American-made chasse 
a ml not one American-made heavy bombing plane. 

The United States has neither developed nor produced 
I:; quantity a successful fighting plane. 

These disappointing results are ascribed to automobile 
and other manufacturers who though unacquainted with 
aeronautical problems controlled the aircraft program 
and subordinated it to the creation of the Liberty engine 
instead of carrying on its production at the same time 
with the reproduction of approved European types. 

Snell mistakes would have largely been avoided had 
production been made subordinate to one man, assisted 
by trained aeronautical engineers to design machines and 
practical fliers to test them. 

Organization under the Aircraft Board was unsystc- 
i atie and inefficient, hindering production and yet dif- 
fusing responsibility therefor. 

Colonels Clark's anil Bolling's report recommending 
'. h. production of English. French and Italian planes 
was unheeded by the Board. 

Hundreds of changes in the redesign of the British 
fighter by Colonel Clark were made by authority of the 
Signal Corps without consulting him. 

Americans at the front are using many antiquated 
machines discarded by the French eighteen months ago. 
Many of them are unsafe or unreliable. 

Liberty Engines 

The Liberty-12 is too heavy and powerful for the 
lighter types of planes and is not yet perfected. More, 
than 4,000 have been delivered. 
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De Havilnnd-4. Colonel Clurk was instructed to redesign the 
Bristol upon llie English model, retaining its wing load of 
ahout 7.1 pounds in a total weight of 2,1137 pounds. 

Hundreds of changes afterward made in this design by 
Signal Corps and production engineers without consulting 
Colonel Clark increased the wing load to about 9.2 pounds per 
foot, with an approximate weight of 3,700 pounds. Some of 
these changes were required by the increased strain of the 
heavier and stronger motor upon the structure. The machine 
was finally pttt into production and then abandoned after the 
test of July last, and after an expenditure of more than 
*6,500.000 and the loss of several valunble lives. 

The overload placed too great a strain upon the wings, and 
this, with bad construction, compelled the board to stop pro- 
duction. The money loss may be partly recovered by salvage. 
The loss of life and of months of precious time through the 
need of substituting another type of plane for the Bristol and 
then producing it are matters of far more serious concern. 

In September, 1917, the Signal Corps contracted with the 
Curtiss Company for 3,000 one-seater Spad planes. This is 
on excellent French biplane, then and now in use on the front. 
In October the contract was canceled, the reason given therefor 
being that it was done at the direction of General Pershing. 
Inasmuch, however, ns General Pershing's cablegram concern- 
ing the subject bears the date of December 14 following, we 
must accept the statement of the Curtiss Company’s officials 
that the board canceled the contract because it desired to equip 
the plane only with the Liberty eight-cylinder motor, which 
was found impracticable. The Liberty-8 was about that time 
discarded. 

The plane was too light for the Liberty engine, so its pro- 
duction was suspended. The French use the Hispnno-Suiza 
motor with this plane, and the Curtiss people assure us that 
their contract would long ago have been completed and the 
planes in the service at the front had the manufacturers been 
permitted to proceed with production. No attempt was there- 
after made to manufacture single-seater fighters, ostensibly 
because of the Persliiug cablegram, until May last, when Mr. 
Kyan plat'd an order with the same company for 1,000 SE-5 
planes. This is substantially the English equivalent of the 
Spad. and will probably be in production during the coining 
autumn. It is manifest that if the manufacture of the SE-5 
is proper at this time, then the discontinuance of the manu- 
facture of the Spad was a mistake, regardless of who is re- 

The plans for the Caproni and the Handley Page bombing 
machines were available to the board soon after our entry into 


Early in the summer of 1917 the Standard Aircraft Com- 
pany was instructed to hold their plant at Elizabeth, X. J„ in 
readiness to build Caproni planes. 

About September 15. a verbal contract was made with the 
Curtiss Company, formally confirmed oji October 8, 1917.. to 

out, because no inlormntion was furnished to the Curtiss Com- 
pany, although they repeatedly endeavored to secure the same. 
Afterward it was canceled, and contract for the Bristol fighter 
was substituted. 

As early as October, 1917, nt an international conference 
in Paris concerning a general aviation program, the Italian 
inventor. Caproni, was summoned to meet Colonel Bolling, one 
of the heads of the ovintion section in Paris. An arrangement 
was ultimately made by which Captain D’Aununzio ami a force 
of workmen and engineets were to bo brought to America to 

t rod nee in American plants Caproni machines. Captain 
I'Annunxio and nineteen of the best men of the Italian faetory 
arrived in the United States on January 17. 

In January. 1918. the Standard Company was given a verbal 
order for 1,000 Cnpronis, 50 to he assembled and 950 to be sent 
overseas knocked down. Drawings were prepared, but no 
official order was given for the machines, 

On January 25 Captain D'Annunzio and his men came to 
the plant, liegan work on a handmade machine. A witness 
describing the transaction states that — 

“They (the airplane authorities), in February, liegan to 
hack and fill on whether they were going to build Capronis in 
quantity, and hv March 2 ii was practically settled that they 
’ ’ lot build Capronis in this country at all, except the ones 
e working on and two or three for experimental pur- 
' a result of that we took the Handley-Page as a suh- 


would n 


Captain D'Annunzio states that he had expected upon his 
arrival in this country that everything would be ready. " They 
were wiring and cabling Italy, asking for the engineers of the 
Caproni plant. I requested General Tozzi, who is head of the 
Purchase Mission, in Washington, to help me clear up the mat- 
ter. So we provoked a lot of meetings between myself, < ‘olonpl 
Deeds and some others officers. • • • It was just the 

same as before, because no decisions were reached. * 

I found they were undecided as to whether they should make 
that machine, although demonsl rat ions had been given befote 
the European military mission," etc. 

Finally Captain D’Annunzio wus authorized to build the 
first experimental machine for American engineers. That ma- 
chine was finished and llown on July 7. In the meantime, 
and about April 12, the Fisher Body Company obtained an 
oral contract lor 250 Capronis. which was later canceled. 
Again, about May 18, 1918, the Curtiss Aeroplane and Motor 
Corp. was given an order for 500 Capronis, and on the same 
day the Fisher Body Company was given an onler for 500 
Capronis. It is understood, however, that nothing will In- done 
to earry out this onler until the experimental machine has boon 
tested out. This precaution is proper. 

During the interval of delay both of the Italian pilots who 
came to this country were killed in other machines, and the 
Caproni program is now awaiting the arrival of Italian pilots 
and the testing of the experimental machine. 


The Handley-Page 

Plans for the Handley-Page machine wen- supplied In the 
Signal Corps in the summer of 1917 by the owner, with full 
permission to use them. Its engineers made a number of 
changes in them, beyond which nothing was done with them. 
Hence, the representative of the owners in the early winter 
demanded their return. They were delivered to him as 
changed. 

In February last contracts for 1,000 sets of parts, after- 
ward reduce, i to 500 sets of parts, wen- made with various 
contractors, to he assembled in Great Britain for tin- use of 
the American Army. From 00 to 90 .lavs are required for 
the assembly of a Handley-Page Machine. Twenty of these 
have been embarked, mid we are informed that they will con- 
tinue to go in constantly increasing quantity, reaching 140 for 
the month of February. Hail these contracts been let last 
October they could have been completed and delivered by the 

One sample machine constructed by the Standard Aircraft 
Corp. was completed and given its initial Hying test on July 6 
last. If further tests prove satisfactory the design will go 
into quantity production. Had the machine been ordered last 
summer it should lie in quantity production now. 

The production of training planes has been fairly adequate, 
tine type, the Standard, of which there were 1,200, has recently 
been discarded because the Hall-Scott engine which drives it 
has proven unsatisfactory, lint there is no reason r<> apprehend 
that training plane production will fall below the require- 
ments of the service. The designers and manufacturers of this 
plane insisted that with a good engine it is all right, mol this 
insistence will be tested. If successful they can be made avail- 
able hereafter. But General Keiily and his assistants found 
them highly dangerous because of the motor and ordered their 
retirement. The machines cost the Government aliout 
* 0 , 000 . 000 . 

The De Haviland-4 

The De Haviland-4 is the only so-called lighting plain- now 
in actual production. Outstanding contracts call for 8,500 of 
them. They arc being manufactured by the Dayton-\V right 
and the Fisher Body companies, with smaller contracts to the 
Standard and one or two other producers. Oil August 1 a 
total of about 1,000 of these had been delivered, all hut a iew 
of which hud In-en turned out by the Dayton-Wriglit concern. 

The first plane of this type was embarked for France during 
the latter part of February of this year, but never reached 
port. Up to July 1, 286 had been shipped abroad, of which 
si'tv-scvcn had reached headquarters in France. On August 1 
60l’lmd been embarked. A number of them were delivered to 
General Pershing's headquarters in June, and upon inspection 
were found to contain many defects, some of w-liich were 
serious, others of less importance. Under date of Jnnc 26, 
General Pershing cabled the War Department enumerating 
many defects and stating explicitly that the machines conld 


not he used until some of them were corrected. Also that all 
planes of this class should be thoroughly tested and inspected 
before being shipped to him. This obvious requirement Gen- 
eral Kenly hnd insisted upon observing, bat sent them over 
in the instance considered without doing so because of an 
overseas order reqniring it. 

Some of the defects enumerated in this report, in the opinion 
of every expert dyer who 1ms been examined by the committee, 
rendered the machines more than ordinarily dangerous. Their 
opinions differed as to whether or not corrections can be made 
to make the machines safe, but the assertion that the plane is 
rery unsafe in the condition in which it lias been up to this 
time delivered from the factory was practically unanimous. 
Deliveries of the machine continued notwithstanding, and 
many were sent to France in precisely the condition com- 
plained of in General Pershing's cable. The explanation offered 
for continuing delivery of these defective planes is that the 
corrections could he made overseas, and a force of American 
officers and mechanics under command of Lieutenant Colonel 
Hall was dispatched to France about the middle of July with 
orders to make them. Your committee is of opinion that the 
planes should never lrnve been permitted to leave the factory 
in their defective condition, ami the fact that they were per- 
mitted to go shows either a lack of appreciation of the situa- 
tion. a disregard for it, or a very poor system of inspection. 
Ou August 2 an order was issued to all the factories directing 
that no more of them he delivered until the corrections 
required were made. We are informed that production under 
these new conditions is about to lie resumed. 

In July 155 of these planes were delivered to the Navy, 
about fifty of which were shipped abroad and approximately 
one hundred crated and delivered at the seaboard for ship- 
ment. At this stage four of them selected from the lot were 
sent to the Navy testing Held at Miami, Fla. A test and 
inspection there revealed the same defects that were reported 
hy General Pershing and some others. The commandant, 
Captain McCnughtry, immediately reported this fact to the 
Navy Department, with the result that a cable was sent to 
Admiral Sims apprising him of the defective condition of 
those previously sent, while the one hundred in crates at the 
port of embarkation were rejected and returned to the Air- 


Forty De Hnvihmd-4's sent to n Long Island Held about 
this time and tested out in the vicinity of New York were 
pronounced structurally weak and defective. With the pro- 
duction of the Dc Haviland-4 it lias been the same story of 
changes. Many of these have been made in the plane since 
the board determined upon its manufacture. Some were 
imiinportant. some extremely so: many of them nndouhtedly 
neeessary to its adaptation to the Liberty motor. But they 
have been made for the most part hy automobile and mechani- 
cal engineers, having little or no experience in aviation engi- 
neering. 


e behind the French lines, were delivered t 
n power. These planes a 


aviation h 

received the approval of Captain de Uavilanil after a careful 
inspection. Assuming this to lie true, it indicates that the 
- have been carefully inspected and the 
r '“ * * ~ — e squadron of these, i 


defects remedied. On August 7 ... 

prising eighteen machines, under eommnnd of General Foulois, 
made an expedition across the German lines and returned in 
safety to their base. This marks the date of the use of the 
Hist American-built plane over the enemy's lines. The com- 
mittee lias no information regarding the character of their 
performance. 

Tile character of the evidence concerning this machine, 
ranging from qualified approval to severest condemnation, 
Shows that the De Hnvilnnd-4 is chiefly available for observa- 
tion or reconnaissance purposes. That the War Department 
and t Ire- Aircraft Board share this view is best evidenced by 
the fact that it is to be replaced by a machine of later design 
* speedily as may be possible without complete suspension 


parts, no other type of fighting plane can be produced in 
quantity before 1919. 

The D. S. D. 9 plane is a redesign of the British DH-9, 
being a great improvement on the DH-4. But the U. S. D. 9 
has not yet fully responded to the tests of the military bureau 
und will go into production only when it does so. The U. S. 
D. 9A, another and later design, now under test, promises to 
be a satisfactory machine. If the promise is fulfilled by the 
tests, the design will be adopted and substituted for the De 
Haviland-4. 

Deliveries of Foreign Machines 

Recognizing the fact that the United States would not pro- 
duce planes in quantities early in the war, the board contracted 
with the English and French early in 1917 for a supply of 
fighting planes. Of these, 2,114, according to the latest testi- 
mony we were able to receive, have been from time to time 
delivered. This enabled us to maintain thirteen squadrons of 
eighteen filers each on the front, a force which is wholly 
inadequate to meet requirements of modern warfare. It 
should also be stated that as our troops are moving to France 
in great numbers, the disparity may increase until we get into 
quantity production. It is proper to call attention to the fact 
that at an investigation of the War Department by the Mili- 
tary Committee, held in January and February, 1918, the 
committee was assured that the French could and would fur- 
nish ail the combat planes w-e needed, provided we would send 
them the raw material, and that this material was being fur- 
nished. This assurance was given when the committee showed 
anxiety at the continued delay in the shipping of planes. 

In January General Squier and Colonel Deeds testified to 
this fact and Secretary Baker gave similar assurance to the 
committee. The facts, however, are as shown by the testimony 
of General Kenly, given on July 20, that the plan failed for 
two reasons. We quote his testimony: 

“ The French contract practically fell down, as you know. 

‘ * It was due to what I consider two reason's. In the 

first place, the contracts with the French were dependent upon 
the sending of raw material that was to be furnished by us, 
and we did not live up to our agreement. * * * In the 

second place, the increase in German activities in the air 
caused a change of program in French aviation construction. 
* * * The French contracts fell down, so that we became 
more or less dependent upon what could lie furnished oil this 

Besides this, many of the machines our men are now forced 
to use in France are unsatisfactory, but not more so than 
those used by the French themselves. An Army officer recently 
nt the front testified that the American troops are using many 
antiquated machines purchased from the French that were 
discarded by them a year and a half ago. They are using the 
Sopwitli, 1 ’ g strutter, which lias been declared unsafe by the 
French and British for observation work. They are using the 
A. It., equipped with a Renault-220, which has a ceiling of only 
16.0(10 feet. They use a Spad two-seater, which is unreliable 
and unsatisfactory. They were using a tea- French Brequet 
machines and the Salmson. which is a French machine. It is 
therefore reassuring to reflect that all commands are unified in 
France, with all lines of the service under a common pro- 
tection. 

The Liberty Engine 

The Liberty 12-cylinder engine is an excellent one for the 
heavier planes and certain other purposes. Its weight of 825 
lb. and its 400 hp. makes it too heavy and too powerful 
for the lighter types. It is not yet perfect, but it is im- 
proving under repeated tests and experiments, which dis- 
close defects for elimination and suggest changes and readjust- 
ment of its parts. It is now in quantity production, more than 
4,000 having been delivered, and is approved by our allies, 
who are anxious to obtain more of them than we can at 
present supply. 

In the development of this motor the Aircraft Board has 
performed an important task, for which due credit should be 
given. But the announcement that it had been evolved in a 
few 'lays was unfounded, and the notion which was encouraged 
that it could he used for planes of all sizes and character was 
largely responsible for delays to our plane program. 

Foreign Engines 

Motor production has proved to be a formidable task, mag- 
nified in some degree hy the reluctance of the designers to 
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Some Outstanding Problems in Aeronautics* 

By Dr. W. F. Durand 
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SAFETY 

RAZOR/ 


War service is throwing the 

spotlight on the Gillette 

There are mighty few personal belongings a man in the Service can pack around— 
and the greatest of his comforts is his Gillette. 

Wind-chap, sun-burn, cold water, cold weather only give the Gillette a bigger oppor- 
tunity to show service. 

There isn’t a mile of the battle-fronts, nor a ship of the Allied Nations, but has its 
Gillette users by the tens and the hundreds. The compact, portable razor that can always 
be depended on for service. 


Have you seen the new Gillette Sets specially 
made for the fighting man? Two of them are illus- 
trated on this page. They were designed by members 
of the Gillette Organization in the Service — men 
who know what the fighting man is up against. 

Simple and compact, fit -the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 


kit. Blades always sharp, always ready. No Strop- 
ping — No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship's Can- 
teen, or Y. M. C. A. Hut, here in America or overseas. 

Our Paris Office carries stocks — is constantly supply- 
ing the American Expeditionary Forces. Gillette Safety 
Razors and Blades on sale everywhere in France, England, 
Italy, and the Eastern battle fronts. 



Gillette Safety Razor Company 

Boston Mass-U-S A.- 
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Thomas * Morse Aircraft Corporation 


ITHACA . N,Y. V.ff.A. 


Contractor * to U. S. Government 







WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 


Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 
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counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 63,77! Counterbalanced Crankeha/te to July 24, 1913 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


WE USE THE CELEBRATED 

LUMA. 


Radium 

Luminous 

Compound 


Visible in tlie Dark 

Our dial painting factories are splendidly 
equipped for service of the highest character. 
Manufacturers of watches and clocks who 
entrust this important work to us are assured 
of perfect and unvarying results at minimum 
cost. 

We use the celebrated Luma which is abso- 
lutely guaranteed to contain only Radium as 
its activating agent, no Mesothorium, Radio- 
thorium. Ionium nor Polonium being added. 


RADIUM DIAL COMPANY 

GENERAL OFFICES- PITTSBURGH PA 
XII FI>TH ,tV! MW YORK- MARSHALL- FIELD ANNEX BLDG CHICAGO 
l>IU IHINIING FA* TORIES. PITTSBURGH LONG 1SIAND CITY NY. CHICAGO. 
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P. PRYIBIL 
MACHINE COMPANY 

MANUFACTURERS OF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 
Why not you? 

Factory, 512-524 West 41st Street, New York City 
Established 1862 
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Propeller Shaping Machine 


For Two, Three and Four-Bladed - 
Screws 

A brand new machine — designed and built with 
the thoroughness characteristic of all Mattilton 

It works dose to finish *»ize, thereby eliminating 
the greater part of the expensive hand work which 
usually follows the machining operation of other 

Write or Wire tor Detail* 

Mattison Machine Works 


879 FIFTH STREET BELOIT, WISCONSIN 



THE FOX MACHINE COMPANY 

femet, o/ Creed Rapid.. Mr*. 


THE DEFIANCE AUTOMATIC 
AIRPLANE PROPELLER LATHE 



IT HAS GOVERNMENT AND MANU- 
FACTURERS’ ENDORSEMENTS 



THE DEFIANCE MACHINE WORKS 

DEFIANCE, OHIO, H. S. A. 


“DALTON SIX” 



In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 
has 


(36) “DALTON SIXES" Installed 


Why Not Investigate I 
BULLETIN B60SC GIVES DETAILS 


Dalton Manufacturing Corp. 

Successors to Dalton Mach. Co„ Inc. 

1911 Park Avenue New York, U. S. A. 


Aeronautical Trade Directory 


Aviation and Aeronautical Engineering will furnish 
information and addresses of companies listed below. 



ACCESSORIES AND 
INSTRUMENTS 

Advance Pelt Specialty a Cut- 



Vteder Mf£. Co. 



AIRPLANE ENGINES 
AibmuaeD Mrs. Co. 

Continental Motors Co. 
CURTISS AEROPLANE A 

Detroit Gaa Turbine Corp. 
DUES ESP. ERG MOTOR CORP. 
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Johns-Manville 



Aeronautic 

Instruments 


OUR designing staff and 

' manufacturing organ- 
ization are both at the call 
of those who require jpeed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 

New York City 
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IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartemiaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

$nditm Motocycle 

With Pouietplus Motor 


4ad all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 



FUEL LEVEL 
GAGES 



This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 



% 


Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 


w 


BOSTON AUTO GAGE CO. 

S WALTHAM STREET, BOSTON, MASS- 


WEST WOODWORKING 



Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 

Highest Quality- 

Quantity Production 

Prompt Shipments 


WEST WOODWORKING COMPANY 

308-324 N. Ada Streel Chicago 

Cable address "SWESCO" 



ROME 

AERONAUTICAL 

RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 
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Aeronautical Trade Directory — Continued 


GOGGLES METALS 



HOISTS 
IGNITION 
LIFE PRESERVERS 

LUMBER 


LUMINOUS COMPOUND 

COLD LIGHT UFG. CO. 


MACHINERY, WOOD- 
WORKING 

OtTIANCE MACHINE WORKS 




oiwj a Ws, 
rariBiu p, 

TATES, p. P 


MANIFOLDS 

metal co. abbo 4 1 


MODEL AIRPLANES 

Wadln* Riser Mf *. P cJ. C °‘ 


MOTORCYCLES 



OILS AND LUBRICANTS 
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TypeC-20 
Propeller 
Boring 
Machine 

A recently per- 
fected machine for 
automatically boring 
the necessary holes in 
the modern aeroplane 
propeller hub in one 
operation- Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


/? 3. l/ates Machine Go. 

BELOIT. WISCONSIN. U.S.A. 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 


J. W. WOOD ELASTIC WEB CO. 

FACTORY ! STOUGHTON. 1-188. 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL C0.34 Commerce St,N.Y 


TURNBUCKLES 


Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Tumbuckle Company 

CORRY. PA. 


New York Office: Woolworth Building 


Aeronautical Trade Directory — Continued 
PYROMETERS 



SHEET METAL 
FITTINGS 

BLUM, JULIUS 8 CO. 

SHOCK ABSORBERS 


3. J. W.. ELASTIC WEB 

SPARK-PLUGS 

Bplttdorf Electrical Co. 


STABILIZERS 

•till Aerodjnnmlc SMbUli 
IRBY GYROSCOPE CO. 

STAMPINGS 

^UM. JULIUS & CO. 

LANS I No" BTIMP I NO "* T 


TRUCKS AND 
TRAILERS 


TUBING 

i. julius a co. 


TURNBUCKLES 

DAYTON METAL PRODUCTS 

E 'specialty co. 


STANDARD TURNBUCKLE C 
STEEL PRODUCTS CO. 

WHEELS 

•I WHEEL CO. 


eb Magneto Co. 
OffllSTJgCSEN ENGIXEEKI 

Uajton Engineering Laborator 
■0T0R-COM PRESSOR CO. 

~ eMJojt Electric Co. 

TANKS 


NATIONAL 


ROEBLINO'S 


INSTRUMENT i 


tAYLOR .. 

PAN1ES. 

WKES AND RUBBER 

“URAL RUBBER CORP. 
GOODYEAR TIRE A RUBBER 


ARE YOU 
HAVING TROUBLE 
IN GETTING 
ENOUGH 


FILES 

DRILLS 

TAPS and DIES 
MACHINISTS TOOLS 
BOLTS 
SCREWS 

ETC, ETC 

? 

We don’t claim we can 
take care of all comers, but 
we do claim an exception- 
ally large stock of these 
staples (all catalogued in 
our uoo page book No. 
169) and invite your in- 
quiries. 

Many of the largest con- 
cerns in the United States 
have found us very handy 
for the past 70 years. 

IV hy not you ? 


HAMMACHER, SCHLEMMER & CO. 

HARDWARE, TOOLS AND SUPPLIES 
4th Avenue and 13th SL New York, Since 1848 
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WIDMAN 

Manufacturers of 

Waterproof Ply Wood Panels of All 
Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 

FABRICATORS OF PARTS 
OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT 
YOUR SERVICE 

Sales Agents for Certus Glue 

Absolutely Waterproof and Accepted by the 
Government 

J. C. WIDMAN & CO. 

Fourteenth and Kirby Avenue. Detroit. Mich. 


September 1, )g 

GROVER C. LOENING 

THE NEW 1918 EDITION 

ENLARGED 

and 

SIMPLIFIED 

Of his extensively used textbook 

Military Aeroplanes 

Almost doubled in size and with the 
finest halftone and linecuts available 


GROVER C. LOENING 
45 Eleventh St. 
Long Island City, N. Y. 


Price $4.75 


JACUZZI BROTHERS 

2034 San Pablo Avenue, Berkeley, Calif. 

Propeller Manufacturers 



OVER TWENTY TYPES OF PROPELLERS 
ARE MANUFACTURED CONTINUALLY 
AT OUR PLANT 


WE DESIGN l-KOI-EI.I.KKS TO MEET 

Write for our price list 
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LOXBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

OIL PRESSURE GAUGE AIR PRESSURE GAUGE 

The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 

THE FOXBORO CO.. Inc., FOXBORO, MASS., U.S.A.. 

New York Chicago Pittsburgh Philadelphia St. Louis 

San Francisco Birmingham, Alabama Peacock Bros.. Montreal 


Aluminum Company of America 


Aluminum 

Ingot, Sheet, Tubing, Wire, Rod, Rivets, Mould- 
ing, Extruded Shapes, Electrical Conductors 

LITOT ALUMINUM SOLDERS and FLUX 


Christensen Self "Starter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 

Weighs 20 to 35 pounds complete. 

A letter brings full information 

The Christensen Engineering Co. 

861 First National Bank Bldg., Milwaukee, Wis. 


LIBERTY BONDS 


NO W 


BACK UP OUR BOYS 
AT THE FRONT 


DO YOUR BIT AND DO 
IT RIGHT AWAY 
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SEAMLESS STEEL TUBING 


.v xtfwm&rm 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOBDENTOWN STEEL tk TUBE CORP. 

JULIUS BLUM & COMPANY 510-512 West 24th Street, New York, N. Y. 



PHOTOGRAPHIC T MTO jO ^IIEPAHTMKNT OF 


THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make good negatives 
with shutter speeds of i/iooth of a second or 
less at speeds of over loo miles per hour. 


ARTHUR BROCK, JR. 

OFFICE— 511 Bullitt Building, 131 South Fourth 
FACTORY— S33 North Eleventh Street 

PHILADELPHIA, PA 


Ulcuoo. Pblladeli 




WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 



nical. On the United 


BROOKLYN VARNISH MFG. CO. 

35 Noatrand Avenue, Brooklyn, New York 
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LIBERTY TURNBUCKLES 

Precision Thread made carefully by skilled Americans with 
precision tools and machinery. Our Enlarged Plant will 
permit us to take your order. We specialize in .Airplane 
Turnbuckles only. Send us your requirements today 

D. W. F- ENGINEERING CO. 

PROVIDENCE, U. S. A. 



ignized builders 
ot airplane motors in 
America use Zenith on 
their product. 

Zenith Carburetor 
Company 

N.- T«l DETROIT Oioft 


METAL 

HOSE 




For Securing the R. P. M. 
Prior to Final Block Test 

Time-loss can be saved by making the 
preliminary test of airplane motors, prior 
to the final tachometer test, with the 

SPEED COUNTER 





mmm 


The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


Tycos 
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F PONTOONS FOR SEAPLANES 



c J*a/mer~Simpson Corporation 
Saranac Lake, N. Y 


D’Orcy’s Airship Manual 

" A singularly timely and useful work, 
which does for the aerial navies of the 
world something like what Brassey's 
Annual does for the marine fleets .” — New 
York Tribune. June 8, 1918. 

$ 4.00 

THE GARDNER-MOFFAT CO., INC. 

120 West 32d Street New York 



Roebling Aircraft Wire 



John A. Roebling’ s Sons Co. 
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INDEX TO ADVERTISERS 


Ackerman Wheel Co 

Ajax Auto & Aero Sheet Metal Co 

Aluminum Brazing Solder Co 

Aluminum Co. of America ......... 

American Bronze Corp 

American Lead Pencil Co 

American Propeller & Manufacturing Co. 


Barcalo Mfg. Co. 
Blum, Julius. & Co . 
Boeing Airplane Co 
Bo«tnn Auto liage < V 
Brock, Arthur. Jr 
Brooklyn Varnish Cc 
Burgess Co, The. . 


Christensen Engineering Co, The 

Cold Light Manufacturing Co 

Curtiss Aeroplane & Motor Corp 
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D. W. F. Engineering Co 197 

Dalton Manufacturing Corp 186 

Dayton Metal Products Co 151 

Defiance Machine Works. 186 

Doehler Die Casting Co 199 

Duesenberg Motors Corp 198 

Dupont American Industries 154 


E 

Eagle Aviation School 199 

Enameling and Stamping Corp. of New York.... 196 

Ericsson Manufacturing Co 191 

Erie Specialty Co 183 


Fall rig Metal Co 192 

Flexo Manufacturing Co 188 

Foxboro, The. Co 195 

Fox Machine Co 186 


General Bakelite Co 155 

Gillette Safety Razor Co 180 

Goodyear Tire & Rubber Co lsl 

Gurney Ball Bearing Co 203 


Hall-Scott Motor Car Co 143 

Hammacher, Schlemmer & Co 193 

Ilcndee Manufacturing Co 190 

Holbrook Co., The 183 


Jacuzzi Bros 194 

Johns-Manville Co.. The H. W 188 


L. W. F. Engineering Co 145 

Lansing Stamping & Tool Co 199 

Loening, Grover C 194 


Martin, Glenn L, Co 

Mattisou. C, Machine Works. 

Moto- Meter Co, Inc, The 

Motor-Compressor Co 


New Departure Mfg. Co 

New York Wire & Spring Co. 

O 

Ordnance Engineering Co. . . 


Palmer-Simpson Co 

Park Drop Forge Co 

Penn. Flexible Metallic Tubing Co 

Pittsburg Aircraft Co 

Pratt and Lambert, Inc 

l’hilips-Brinton Co 

Pryibil, P, Machine Co 


Radium Dial Co 

Radium Luminous Material Corp 
Roebliug's, John A.. Sons Co. . . . 
Rome-Tumey Radiator Co 


So l.uiuiuiim Mfg & Eng. C 

Sperry Gyroscope Co 

Spun and Chamberlain 
Standard Aircraft. Corp. , 
Standard Tumbuekle Co 
Steel Products Co, The. . 
Stimpson. Edward B, Co. 

Strauss Ac Buegeleiscu 

Strong. Carlisle & Mammon 


T 

Taylor Instrument Companies 

Thomas-Morse Aircraft Corp 




Valentine & Co. 


Wakefield, C. C„ Co, Ltd 

Warner. Wm. Deshler 

West Woodworking Co 

Widman. J. C, & Co 

Wisconsin Motor Manufacturing Co 

Witteman-Lewis Aircraft Co 

Wood, J. W.. Elastic Web Co 

Wyinan-Gordon Co 


Yates. P. B.. Machine Co. 
Yale and Towne Mfg. Co. . 


Zenith Carburetor Co. 


iiiga 5 £ 55 
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Is the Only Guaranteed Non-Shatterable 
Safety Glass in Aviators’ Goggles 

Many other goggles claim to have lenses of Safety Glass, but before 
trusting your life to the airplane, just put them to the hammer test. 




Jl 


TEST NO. 1— Break any piece of any other 
kind of glass with a single hammer-blow. 
Note result. Some of the glass particles may 
n in the rim, but what happens to your 


eyes from the particles that fly? 


TEST NO. 2— Hit a RESISTAL lens a single blow in 

Note result The glass will 
I single dust particle, much less a sliver, 
syes are safe behind RESISTAL. 

We will send you free unmounted pieces of RESISTAL lenses to hammer and crack at your pleasure. 
The United States Bureau of Standards has conducted two exhaustive tests of non-shatterable glass. Write 
for these reports. Many of the United States Army and United States Navy aviators wear goggles with 
RESISTAL lenses. y rs ear goggles who 

EYETECTS are the only goggles with lenses of REgfSTAL 

hm &* mi SS%rES' , Si a ££S‘is. 


RESISTAL saved his eyes 

raw “F'Ved’ 

2Vrf,ok hl Sie W TOw“ d°“'e!lj e o'S'ttie t0 Uy , t * d 



prompt delivery of another pair, I be* to 



RESISTAL EYETECTS telling of many aviators' experien 


.STRAUSS & R UEGELEISEN 

Sole Manufacturers 

438 Broadway New York City 
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PRATT & LAMBERT 
AIRPLANE VARNISHES 
A GOOjDmetalfittingslacquer, 
TA. wing enamel or other air- 
plane finishing material can not 
be sold for less than it should 
cost to manufacture. And for 
the airplane industry no finish- 
ing material can be too good. 

PRATT Sc LAM BERT- Inc. 

134 TO N AW AN D A^STREET 

BU FFALO, N. Y. 
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Help Make This Possible 

r Ml 

■T»«S -pser $sz” 


GURNEY BALL BEARING CO. 
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WHEN THE CLORIOVS DAWN OF VICTORy COMES AND THE TRVE 
STORE OF THE WAR CAN BE TOLD. IT WILL BE FOVND THAT CVRT1SS 
AEROPLANES AND CVRIISS MEN HAVE "DONE THEIR BIT.” 

CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO.V.S.A. 
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